Effects of oximes on muscle force and acetylcholinesterase activity in isolated mouse hemidiaphragms exposed to paraoxon.
Toxicity of organophosphates (OP) is caused by inhibition of acetylcholinesterase (AChE), resulting in accumulation of acetylcholine. While cholinolytics such as atropine are able to counteract muscarinic symptoms, they are unable to restore the impaired neuromuscular transmission (NMT). Here, oximes as potential reactivators of inhibited AChE may be effective. Until now, no unequivocal relation between oxime-induced increase in muscle force and reactivation has been demonstrated. To address this issue the isolated circumfused mouse hemidiaphragm was used as an experimental model. The muscle force generation upon tetanic stimuli was recorded during AChE inhibition by 1 microM paraoxon and after a wash-out period in the presence of obidoxime, pralidoxime and the experimental oximes HI 6, and HLö 7, 10 microM each. At the end of the experiments AChE activity was determined in the diaphragm homogenates by a radiometric assay. At 50-Hz stimulation, recovery was complete with obidoxime, nearly complete with HLö 7 but incomplete with HI 6 and pralidoxime. Only with obidoxime a significant increase in AChE activity was found. An increase of AChE to 10% of normal was sufficient to allow normal muscle force generation. When paraoxon was still present, obidoxime and HLö 7 were effective at 0.1 microM paraoxon, but failed so at paraoxon >1 microM. The data show different effectiveness of the oximes investigated in reactivation of muscle AChE and recovery of NMT after inhibition by paraoxon. Although an increase in muscle force by the oximes was accompanied by a measurable increase in AChE activity only in the case of obidoxime, the plot of muscle force against AChE activity as well as lacking evidence for a direct effect and adaptive processes indicate that reactivation of the enzyme is the main mechanism of NMT recovery. In agreement, in presence of AChE inhibitory concentrations of paraoxon during reactivation a reduced effectiveness of oximes was found.